Abstract 5-Methyl-4-nitro-2,1,3-benzoselenadiazole (1) was converted into 1,2,5-selenadiazolo[3,4-g]indole (3) by the Batcho-Leimgruber indole synthesis. Subsequent deselenation afforded 6,7-diaminoindole (4) which on treatment with biacetyl afforded 2,3-dimethylpyrrolo[2,3-f]quinoxaline (5) in 80% yield from 3.
Introduction
Aromatic amines represent an important class of compounds for a wide variety of pharmaceuticals, pesticides, additives and dyes. In recent years, mutagenic aminoimidazoquinoxalines, -quinolines and -naphthyridines have been prepared 1 for analytical purposes and for structure-biological activity studies related to food carcinogens. 2 Retrosynthetic analysis of some needed bioisosteric pyrroloquinoxalines led to 6,7-diaminoindole (4) . Surprisingly, although derivatives of 4 are known, 3 the unsubstituted indole 4 has not been reported.
Moreover, neither has the possible precursor 6,7-dinitroindole nor any suitable aminonitro(so)indole. On the other hand, deselenation of 2,1,3-benzoselenadiazoles (bsd) has previously afforded ortho-benzenediamines which have then been conveniently converted into, eg, less accessible 4-nitrobenzimidazoles 4 and elusive 5-nitroquinoxalines. 5 Thus, we thought that the unsubstituted indole 4 might be obtained from the readily available 1 6 via the novel 1,2,5-selenadiazolo[3,4-g]indole (3). This paper communicates the first preparation of selenadiazoloindole 3 and diaminoindole 4, together with an illustration of their synthetic use en route to nitrogen heterocycles. Batcho-Leimgruber indole synthesis 7 on bsd 1, using N,N-dimethylformamide dimethyl acetal (DMFDMA) in acetonitrile or DMF gave the trans isomer (J = 13.1 Hz) of enamine 2 in 84% isolated yield. The reductive cyclization is usually done with hydrogen over a palladium catalyst or with Raney nickel and hydrazine. 7 Attempts to transform 2 into 3 by hydrogenation over 10% Pd-C in THF, at ambient conditions and up to 50 psi, gave only intact 2. Further, no traces of 3 were detected in the dark reaction mixtures produced when hydrogen and Raney nickel in THF and/or alcohols were employed at various temperatures. Heating 2 with hydrazine hydrate and Raney nickel in THF and/or alcohols gave the desired 3 in less than 10% yield. However, more efficient ring closure to 3 was eventually achieved by heating 2 with iron powder in acetic acid and ethanol, conditions known to convert 4-nitro-bsd into the amino compound without substantial deselenation. Deselenation of bsd is usually accomplished by, eg, hydrogen iodide in hydrochloric acid, 4, 5 stannous chloride and hydrochloric acid, 9 zinc and hydrochloric acid 10 or by ammonium sulfide. 1a,4,5a Because of the potential oligomerization of the 2-unsubstituted indole 3 in acid, 11 we first attempted deselenation by ammonium sulfide in ethanol. In contrast to previous efficient deselenations with this reagent, 1a,4,5a only a small amount of 3 was deselenated even in higher boiling alcohols. However, the desired diaminoindole 4 12 could be obtained in high yield by heating 3 with hydrazine hydrate and Raney nickel. Treating crude 4 with selenium dioxide gave selenadiazoloindole 3, quantitatively and spontaneously as indicated by TLC. Furthermore, crude 4 was treated with diacetyl to provide the apparently unknown pyrroloquinoxaline 5 in 80% isolated yield from 3. Other pyrrolo [2,3-f] quinoxalines have been prepared and tested for biological activity. In conclusion, the Batcho-Leimgruber indole synthesis has been successfully applied to 1 for the synthesis of unsubstituted 6,7-diaminoindole. Since the indole unit occurs widely in nature, and its chemistry is one of the most active areas of heterocyclic chemistry, we believe that access to ortho-diaminoindoles will find many applications. ortho-Diamines are easily transformed into, eg, benzimidazoles, quinoxalines and benzodiazepines which are often found in numerous pharmaceuticals. Work is in progress on the preparation of the isomeric 5,6-and 4,5-diaminoindoles. 
Experimental Section

2,3-Dimethylpyrrolo[2,3-f]quinoxaline (5).
To a stirred solution of 3 (160 mg, 0.7 mmol) and 80% hydrazine hydrate (82 µL, 2.1 mmol) in MeOH (40 mL), at rt, was added a spatulatip of Raney nickel (W-2) under a nitrogen atmosphere. Evolution of gas took place. The reaction mixture was heated to reflux and an additional 82 µL of 80% hydrazine hydrate was added after 3 h at reflux. After 45 min (TLC: EtOAc) the mixture was allowed to cool to rt, filtered through Celite, and the pad was washed with MeOH (40 mL). The light yellow filtrate containing 4
12
(which turned red upon exposure to air) was placed under a nitrogen atmosphere, and diacetyl (123 µL, 1.4 mmol) was added. The solution was stirred at 56 o C for 2 h. TLC (EtOAc) indicated some unreacted 4. An additional portion of diacetyl (61 µL) was added and after another 30 min TLC indicated complete consumption of 4. The reaction mixture was diluted with water (10 mL) and evaporated to about half of the original volume, whereupon crystals formed. The mixture was cooled, the precipitate was collected and dried in a vacuum desiccator to give 65 mg of 5. The mother liquor was diluted with CH 2 Cl 2 and brine. The aqueous layer was extracted with CH 2 Cl 2 and the combined organic phases were washed with water and brine. Drying (Na 2 SO 4 ) and evaporation of the solvent afforded another 48 mg of 5. Yield: 80%. An 
